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Jt has now been found, and this is the subject of 
the present invention, that mlcroparticles permitting a 
prolonged release of a biologically active substance nay be 
obtained directly by extrusion, without coating and/or spheron- 
ieation, of a composition comprising the active substance, 
one or more compatible polymers, and one or more lipid 

■'h\ * ' 'I* 



' Vxclplents and, if appropriate, adjuvants which 
f/Simployear in galenic pharmacy such as antistatic 



are usually 
antistatic agents, 



vetting agents or diluents. 

A composition Cot the preparation by extrusion 
raiccoparticles permitting a prolonged release of a 
biologically active substance, which composition comprises a 
ij^yi biologically active substance, one or more compatible 

polymers, and from 10 to 40% by weight of the composition of 



a lipid exciplent which either is a mixture of two or more 
"lipid exclplente one of which dissolves or gels the polymer 



t^fiot '9*lY&*t* another of which has lubricating properties ,,./Z f 




20 



(11) AU-A-5722V86 
or has both the: property of diss }vlng or gel I lag the polymer' 
or polymers and lubricating pr parties. 
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DESCRIPTION 



Tht preaent invention relatte to the preparation of 
■icroparticlee which per»lt a prolonged releaee of a 
biologically active eubetance* 

There ara in eiietencc varloue fcethoda for 
preparing picrogranulee which permit a prolonged release of 
an active eubetance, ror example, one method conaiuta In 
performing the following »tepe In euceeaelon? production of a 
aucroae-itarch aeed, lapregnatlon oc • welling of the aeed 
with the aetive eobatanee in $ty»jtar« of powder or solution, 
and then coating iofytlona of polywra which ptovide the 
1 r«gulr«d klnetlca of release of tht active aubatanct. 

khothtc method tnvolvee the perforaance of the following 
atepe in ■ueceaaioni .eitroalon of a vet aixture containing 



a> 



riS nv^khe active eubetanee, epheronieation of the extrudate, and then 

* '* ' ■ . • >■ 

* IS coating of the leicroaphere produced with eolutlone of 

polymera which provide the klnetica or releaae or the active 
■ & 5 »• .... 

•ubatanee. Bowever, theae *ethode are tiweoneoaing and 

coetiy. 

rurtheraore, it often happene that, eapecialiy 
20 during eitruaion, partlclea of a email aire are produced, 

which have a large area to volume ratio, • and thia leeda to a 
relatively rapid releaae or the active aubatance t To alow 
4 vn the rat of releaae. a c atlng can b applied, after a 
preliminary epberonisatlon, in order to btain a f ilm-forming 



« • 
* • 



It has now been found, ana this is the subject of 
the present invention, that microparticles permitting a 
prolonged release of a biologically active substance may be 
obtained directly by extrusion, without coating and/or spberoa- 
isation, of a composition comprising the active substance r 
one or more compatible polymers, and one or more lipid 
excipients md, if appropriate, adjuvants which are usually 
employed in galenic pharmacy such as antistatic agents, 
wetting agents or diluents^ w 

The lipid excipient or excipients must dissolve or gel the 
polymer and have a lubricating capacity which permits the 
extrusion. These functions may be performed separately by 
different excipients or by a single excipient. 

The polymers employed to produce the microparticles 
may be chosen from cellulose ethers (such as ethyl celluloses 
of the G, K, N and T series, and especially those of the N 
series, Hercules ) B the polymers of acrylic and methacrylic 
acid esters (such as Eudragit RSPM, RLPM, L and S, and 
especially RSPM, Rohmpharma ) t the copolymers of 
vinylpyrrolidohe and vinyl acetate (such as Rollidon VA 64, 
B.A.S.F. ), polyvinyl alcohols such as Mowiols (Hoechst ) t 
and vinyl acetate homopolymers such as, for example, 
Rhodopas BB 3 (RhGne-Poulenc ) . 

The polymer or polymers is, or are, chosen to take 
account of the affinity of the active substance for aqueous 
media. Thus, as «- general rule, in the case of a hydrophilic 
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active substance, bearing in mind the small si* of the 
microparticles and thelr ; large area to volume ratio, it is 
particularly advantageous to use a non-hydrophilic and 
nonorodible polymer (such as N-t yP e.ethyV cellulose) to 
obtain a prolonged release over more than 8 hours in man, 
following oral administration. On the other hand, it is 
particularly advantageous ti use an erodibie polymer, that is 
to say a polymer which can slowly disseisin water and/or 
can be digested gradually by the enzymes 'present in 
lo" biological liquids, (eg. a copolymer 6f vinylpyrrol Idone and 
. vinyl acetate,, such as Rollidon VA 64, BASF) , to obtain a 
complete release of the active substance ; in 24 hours. 

The use of 2 oVinore polymers forms an additional 
Jans for controlling the kinetics of release as a function 
15 of the specific characteristics of the active substance. It 
raay also be advantageous, in some cases, to control the 
Kinetic. o|,.release by addi^to the com^n especially 
hydrophobic polymers, such as polysiloxanes." 

The lipid exclpients may be chosen from fatty 
20 alcohols (cetyl alcohol), fatty acids (stearic acid,, esters 
o£ c 2r c 36 alcohol, with fatty acids which may contain 36 
carbon atom, (white wax), polycondensates of ethylene oxide 
with vegetable oil. (Cremophor., BASF , Labrafils, 
Cattefbsse ) f bydrogenated vegetable oils (Cutlna n,*., 
25 Henkel), fatty acid mono-, di- or triglycerides (Compritol 
888 or Precirol, Cattefosse ; i«>witor *oo oc aof*i«n is«. 



Dynamit Nobel ) , and lecithins, and their mixtures. 

it is especially advantageous to produce a 
composition containing a lipid excipient whose melting point 
Is in the region of 50°C, to dissolve or gel the polymer, 
5 combined with a second 1: id excipient with a higher melting 
point to promote the lubrication. 

A single lipid excipient may be used, such as 
glycerol palmitos tear ate (Preclrol, Gattefosse ) , when the 
latter combines a relatively low melting point with 
10 appropriate lubricating properties and has the property of 
dissolving or gelling the polymer. 

The lipid excipient content in the extrudable 
compositions according to the present invention represents 
:" between 10, and 40% by weight of the composition and It is 
15 especially, advantageous to use a mixture of lipid excipients, 
^'#. in wbichVtfiij^llSri'cating excipient represents from 60 to 80% 
by weight of the mixture of lipid excipients. 

The biologically active substance in the extrudable 
compositions accbrding to the present invention generally 
20 represents froin 5 to 40% by weight of the composition. 

The rate of release of the active substance is 
influenced by the size of the ralctoparticles, the nature and 
the quantity of lipid excipient ana the affinity of the 
active substance for the lipid excipient. 
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In general, the rate f release of the active 
substance increases -hen the siie of the micropsrticles 
diminishes, since this decrease in siie is accompanied 
by an increase in the area to .volume ratio. 

The rate of release is a function of the corn- 
is 

parative affinity of the active substance for, on the one 
hand, the lipid excipients forcing the a icroOart icles 
and, on the other hand, for the aqueous media into which 
the active substance is released, and it is also a function 
vV: 10 of the rate of diffusion of the active substance in the 
matrix, -hich is related to the nature and the quantity 
of the polymer or polymers. Consequently, a lipophilic 
active substance, such as ketoprofen, will diffuse less 
rapidly in a lipid exeipUnt for which the active sub- 
15 stance has a higher affinity. Conversely, a less lipo- 
philic active substance, such as riodipine or acebutolol 
hydrochloride, will diffuse .ore rapidly in a Upfd • 
cipient for «hich the act iv/%btt.nce has lest affinity. 
To produce the microparticles according to the 
20 invention, it is preferable to U»n Moid excipient of 
8 mixture of lipid excipients in which the polymer acting 
a, ,he structuring agent is solub'.e or partly soluble. 

The microparticles may be produced by an extrusion 
procesa which comprises «xtr.uding a homogeneous granulate 
z5 consisting of a mixture of one or more polymers and of one or 
mere lie i d eicinients containiricj the active uubstance through 
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calibrated orifices^/ '* 

The granulation nay be carried out "in a e n- 
.ventional granulitor by using the Kolten lipid excipient 
or excipients as a wetting liquid; or in an apparatus 
with a heating jacket, equipped with a rotary knife and 
a doctor blade, by ^j^^s 1no...the> ieaperajure gradually 

until the lipid excVp^Vfi^S 'S tart to «et*t in'oVder to g<ve 

.;:..«.• f; ' 

rise to the granulation. By using this aethod It is 



possible to obtain a granutet* whose., hoaogene i ty is euch 
* *f0 greater than when a conventional granulator is employed. 

Oepending on the texture of the granulate produced, 
it nay be necessary to carry out a sire-standardizing 
operation, before the extrusion, with the aia of breaking 



up the agglomerates. 



15 The extruaion^ay be advantageously carr ied out 



s ro* 



in an apparatus consisting essentiell^/of two roll 
uWg tWo* bim Wild -end the 

J*» other being perforated* The granulate, entrained between 
the* two rolls at a high pressure is extruded through the 
20 perforated roll in the for* of stall cylinders of sub- 
stantially identical diameters, and whose length is 
virtually constant because of a knife which slices off 
the extrudete as it leaves the perforations* The axtrudates 
obtained in this wanner pay be screened, to maintain • product of 

25 hoaopeneous size* 

Extrusion of the granulate is aide possible 
because of the teeperatur* rise which takes place between 



eel fbrated orifl€esO v *;•; 

The granulation nay be carried out n a con- 
ventional granulAtor by using the kblten lipid excipient 
or extipients as a wetting liquid; or in an apparatus 
with a heating jacket, eouipped with a rotary knife and 
a doctor blade, by <f^.^j* IflO.' the teeoerajcre gradual ly 
until the lipid exc VplVritS'Start to mitt in-order to give 
rise to the granulation". By using this' eethod it is 
possible to obtain a granulate whose, hoeogene i ty is »ueh 
greater than when a conventional grsnulator is eotployed. 

Depending on the texture of the granulate product d, 
it nay be necessary to carry out a site-standardizing 
operation, before the extrusion, with the ai» of breaking 
up the agglomerates, • d'j. 

The extrusion '«ay be advantageously carr ied out 
in an apparatus consisting essentially. of two rolls ro~ 
t*ifig-in*oVpM^ the 
other being perforated. The granulate, entrained between 
the* two rolls at a high pressure is extruded through the 
perforated roll in the fori of sea IV cylinders of sub- 
stantially identical dieaeters, and whose length is 
virtually constant because of a knife which slices off 
the extrudete as it leaves the perforations* The axtrudates 
obtained in this wanner m$y be screened, to stainttin a product of 

homogeneous size* 

Extrusion of the granuiat* is esde possible 
because of the teepereture rise which takea place between 



r. *■ -7.- 

•'* TJt . » 

the two rolls. This temperature rise results in partial 
netting of the lipid excipient which has the I west Belt- 
ing point and which partly dissolves the polymer to give 
rise toia plastic »ass which is extruded and which i«- 
■ediately .resolidifies. 

.V * 1 1 'is therefore especially important to control 
the extrusion temperature. This control nay advantageously 
be parried out by nodifyinq the rate of feed of granulate 
and/or the* speed of rotation of the rolls so that the 
'.*•!*•! 10 heatiitntrgy is wholly absorbed by the granulate entering 

s - " ' ■ toi : : ■ 

betweenVthe two rolU, * 



• • • • 



♦ »*■ ' 'As a result of this, if the heat input is too 



* « * 

4* ft * 



tow, for exaaple because of an excessively low speed of 
rotation of the rolls, the extrusion will be only partial 
and a high* proper t ion of the granulate will need to be 



* recycled, while, if tht heat input is too high, for example 

be<^f^D^bn excessively high speed of rotation of the 
rolls, 'the' excess heat cannot be absorbed by the granulate 
''? w 'f^f^N^ v rj ^ # ' ^ ^-^ ^ ^ u s 1 0 a ^ ind th1s leads to a temperature 



20 risecausing pore extensive setting of the lipid excipitnt 
and consequently blocking, thus making the extrusion in- 
m creasingly' difficult. 



> 



<lt is especially advantageous to perfor* the ex- 
trusion through orifices whose dieneter is in the region 
25 of i\l 

. inThe »icropirt icles obtained by extrusion of the 
compositions of the invention are generally in 



tht foro of •■■U tylindrical rods whose length is be- 
tween 1 and. 5 end whose dleaeter is between 1 •"«»p»S ■■• 
The ■ ieroperticles: ateordtno, to tht present .'/in-. 
' vention «ay be, for esaaple, distributed Wif©r»ly <n 
5 gelatin capsules, oependinfl on the type of gtlatfn cep- 
sutes use*, tht Viicropartieles ■ay, if appropriate, be 
subjected to a standardisation treatment in order , to; pieke 
their shape and their silt compatible with a uniform 
filling. 

\; 10 U it also poss.ble to fill the gelatin capsules 

\* with a minture of micropert iclts whose kinetics of dis- 

solving are different, 
r! #* following ExompleB show how the invention 

may be* used in practice, 

** 

• 15 EXAMPLE 1 

IC* Kttoprofen < 10 o> is added to molten cetyl alcohol 

1 (34 a) at a teoptrature of ti°ti . .^fe* 

The solution thus produced is added in mil 
portions to ethyl ctltulose M4 (56 9) Pl«ed in a plane- 

' **** 

20 tary s»i*er of the "eouvard" type. The rate of itirring 
is 50 revolutions/oinote. Stirrino is continued for 
10 «inutes until a homogeneous granulltt il obtained. 

The; pranulett thus produced is eitrudtd in an 
Alexander llerk extruder in uhieh the orftlcts of the 

25 perforated roll are 1 ■■ in d'.aaeter. 



This produces m ijrogranules which ere in the form 
of saell rods whose diameter Is between ;1 and 1.25 urn end 



.whose length. Is between. 1 and S 



\ 6KAHPLCS 2 to 8 
S . ' the ■tthod of Eifiiplt, 1 is followed/ with cetyl 



'•^alcohol replaced by various >Upid exeip'ients 



v 




The results' obtained ere collated in Table 1, 

/ ' ' TABU 1 



Examples. 



Lipid 

exeipients 



Stferic acid 



White wax 



Itwitor 900 

Prtcjroi 



Softisen 154 



Characteristics 



$MU rods whose 
diaotter is between, 
1 and 1*25;»e and 
who$e>)ength is 
between 1 and S mm 



EXAMPLES 9 to 17 
rdra *: • The ftthpd^of Exaapte 1 is followed, but the 



20 nature and the proportions of the lipid exeipients and 

of the polyiers are varied; the content of the active 

tiubstance (fcetoprofen) being 10X of the total weight of 

he composition. 

Ttie results obtained ere collated in Table Z. 
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TABLE 2 



Exanpitf 


uptc 
t«c* plants 


Polyotr 
X 


Ihincttrutict 


9 ( 


:*tyl alcohol 
IS 


Ethyl callulost M4 
75 




10 

13 
14 


t Catyl alcohol 
10 

c 

Pradrol 

Prtclrol 

v 15 
«••,••' 
o'ractrol 
v 10 

»rtc1rol 

. 34 


Ethyl callulost W 
80 

Ethyl eallulott N4 
56 

Ethyl callulost H4 
75 

Ethyl etlluloaa H4 
80 

Howtol 4*88 
56 


Sat 1 1 rods 
whott d^i- 
■tttr 1s bt<* 
twttn 1 and 
1.25 m and 

It bttvien 1 
and 5 m 


** 


. Pract'Ol 

; #> 34 


lollldon VA 64 
56 




16 


Prtclrot 


Rhodopas 88 3 
56 








: Eudraglt ntm 
56 





•to 



Tht raloasa of tho iet<vt «ub«t«"e« as a function 
of n M la dotorotnad •« 'follows! 

" ; 7ho ttltt fro •■rrjtd out in * itandard US? XX 
dlioolotlon toft. Tho apparatut conHati of a wattf bath 
eontroltod ot,37°C and containing * rooctora. 

Eaeb rooetor ia fUlod wUh 750 ee of a -tdlum 
whoa'o PH U odual to 7.4 and which haa tht following 
ceapof itioni 



disodiua phosphate 1,302 g 

citric acid 40 9 

distilled water q.i* 20 litres 

A starrer rotating at a soted of 120 revolution!/ 
atnute is iaaersed in each rtector. 

One gelatin capsule containing ZOO ag of aicro- 
particles is plaeed in each reactor at tiae t • 0. 

A S-cc sanpU is taken after 30 ainutes, 1 hour,; 
2 hours, 3 hours, 4 hours, S hours, A hours end 23 hours'. ' 
The quantity of active substance rtlessed is deterained in 
each staple. In thr case of ketoprof tn, the deterainat ion 
is carried! our by aeans of sptc trophotoftetry at 260 na. 
The results obtained are collated in Table 3. 



TABLE S 





• 


X of 


~~ - — : j 

• ttivt^ubstancB rt Itasttf at ttr 


Examples 


30 »in 


1 h 


2 h 


3 ti h \ 


4 n 


j n 


x h 1 

o n | 




1, 


34 


40 


51 




61 


• 


• 


0 J 


2 


23 


28 


3? 


AS. 


47 


5c 




7A 


3 


12 


22 


38 


47,-.;: 


50 


54 




75 


4 


25 


38 




m 

60 


* 




70 


' 6? 


S 


2 


3 




5 








"11 


6 


5 


10 




30 










. 7 


3 


4 


6 


11 




4 C 

13 




44 


8 

i 


3 


5 


D 


g 


9 

<•/ 


10 




18 


9 


■19 


26 


36 




45 

* h 




¥ J 


81 


10 


18 


24 


33 


'/Vi; 


.'*. 
43 




C 1 
3 1 


76 

8 V 


11 


5 


10 




< i' 

3P/' 










12' • 


4 


8 


17 




35 


• 


47 


81 












26 




It 

J* 


60 


1* 


36 


70 




97 




98 




100 


15 


26 


63 




90 




92 




96 


16 


14 


36 


58 


71 


75 




79 


85 


17 

; 


8 


16 




32 


36 


40 
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exAHPie is 

IHodipine (60 g>, vinylpyrrol idon -vinyl acetate 
copolyaer (KolUdon VA 64; 165 g) v cetyl alcohol (18.75 g) 
end Precirol (56.25 g) are Introduced into the jacketed 
vessel of an H 0t«a M granulator which has a doctor blade 
end a rotating knife at the bottom of the vessel. The 
.temperature of the stirred mixture is gradually raised 
by circulating hot water at a controlled constant tem- 
perature of 65°C In the jacket, A granulate is formed, 
which is drained off *nd then extruded in an "Ale«ender- 
werk° extruder. 

This produces microparticles which are in the form 
of 1 small rods whose diameter i$ in the region of 1,5 .mm 
f|nd whose length $s between 1 and 5 mm* 



EXlfoPlCS 19 to 30 
y $f$W Vr The'wfifd^of Example 18 is followed, but using 
extrudable mixture* whose composition is given in Table 4. 
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TABLE 4 



Example No* 


Active principle 


PoLyner 
X 


Lipid exclpient 
% 


19 


Ketoprofen 
20 


KolUdon VA 64 
55 


Cetyl alcohol 6.25 
Preclrol 18.75 


20 


Riodipine 
20 


KolUdon VA 64 
65 


Cetyl alcohol 3*75 
Preclrol 11,25 


21 


Riodipine 
20 


KolUdon VA 64 
50 


XCetyl/»lcohol 7.5 
Preclrol 22.5 


22 


Riodipine 
20 


KolUdon VA 64 
55 


Cetyl alcohol 6.25 
Cutina HR 18.75 


23 


Riodipine 
20 


KolUdon VA 64 
55 


Cetyl alcohol 6,25 
Coinprltol 
8-88 18.75 


24 


Ketoprofen 

ell 


How lot 4-83 

EC 


Cetyl alcohol 6,25 

rrccirwi ■ O.f? 


25 


Ketoprofen 
20 


,Rhodopas Bfi 3 
55 


Cetyl alcohol 6,25 
Preclrol 18.75 


26 


Ketoprofen 
20 


KolUdon VA 64 
54 

Ethyl cellulose 
N4 

1 


Cetyl alcohol 6.25 
Preclrol 18,75 


27 


Ketoprofen 
20 


KolUdon VA 64 
45 

Ethyl cellulose 
N4 

10 


Cetyl alcohol 6.25 
Preclrol 18.75 


28 


Ketoprofen 
20 


KolUdon VA 64 
25 

Ethyl cellulosi 
N4 

30 


Cetyl alcohol 6,25 
Preclrol 18.75 
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TABLE 4 (continued) 



Ex»wpU No, 


Aettvt pMfldptt 
X 


. *oly»tr . 
t 


Lipid odptent 

. x ; - 




Kttoprofen 
20 


Kolttdon VA 64 
.45 

Nttroiot 250 MUX 

10 


Cetyl alcohol 6.25 

Preelrot t M«.75 

• 


30 


Rtodlpine 
20 


KolUdon VA 64 

45 . 
SUUont oil 
V 300 000 

10 


Cetyl alcohol 6.25 
Prec^rol 18.75 
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Th. r.l«»«« «f th. active subttine. M • function 
of ti« fro- th. .icropartieLi which ir. th* aubj.ct of 
Exaipl.s 18 to 30 it d.t.min.d fotlowtt 

Th. t.Vt'i incirrltd out in a .tandard USP XX 
di.aolution t.«t. Tht app.r.tui eon.ista of . wat.r bath 
eontroll.d «t 37 9 C, eontaininfl 6r.actor«. 

Each r.aetor i« fUl.d with 1 Utr. of th. dii- 
• olvino. ..diuV*wh1ch, in th. eil. of riodipin., eon % 
«i*t$ of • It solution of Cr.«ophor EL and, in th. cas* of 
k.toprof.n, of an aqu.ous aolution with • pM of 5 .nd 
having th. following co.poiitioh: 

...tie acid ' * 205. • 9 ' 

disodiua phoiphtt* dihydrai* t 363. .12 o 
d.ain.ralit.d wattr q.» i 20 ».itr»» 

A «tirrar, which it .ith.r i paddl. rotating »< 
100 f.vototioH«V«i«ut. of a ba.k.t rotating at 120 
r .vol«tioin/»Vniit t# \ t i..ar«.d in «ach r.act.r. 
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The claims defining the invention are aa follows: 

1. H composition for the preparation by extrusion 
of mlcropartleles permitting a prolonged release of a 
biologically active substance, which composition comprises a 
biologically active substance, one or more compatible 

5 polymers, and from 10 to 401 by weight of the composition of 
•J" a lipid exclplent which either is a mixture of two or more 
lipid exclplents one 6f which dissolves oe gels the polymer 
or polymers and another of which has lubricating properties 
or has both the property of dissolving or gelling the polymer 
.!*i*0 or polymers and lubricating properties. 

2. A composition according to claim I, wherein the 
! .:"/ polymer la a cellulose ether, a polymer of an acrylic or 

nethaccyllc ecld eater, a copolymer of vlnylpyrrolldone and 
vinyl acetate, a polyvinyl alcohol,, or a vinyl acetate 
IS homopolymer , or a mixture thereof, 
f ' ". ' - 3. A composition according to claim I or 2, 

wherein the lipid exclplent Is a fatty alcohol, fatty acid, 
an ester of a fatty alcohol with a fatty acid, a hydroger.ated 
vegetable oil, a polycondensate of ethylene oalde with a 
20 vegetable oil, a fatty acid mono-, dl- or triglyceride, a 
lecithin, or a mixture thereof. 

4. A compositl n according to claim 1, 2 or 3 
wherein the said active substance la 5 to 401 by weight of 
the composition. 



* * 

* t 



5. A c rop eition according t any f claims J to 4 

wherein a mixture of lipid xelplents i. used and the 

lubricating exclpl.nt 1b 60 to 601 by weight f the said 
mixture of lipid exolplents. 

5 6. A composition according to any of claims 1 to 5 

which additionally contains a highly hydrophobic polymer! 

7. A composition according to claim «, wherein the 
highly hydrophobic polymer is a polyslloxane^,. . 

8. A composition according toiiiny>!of claims 1 to' 7 
10 which additionally contains one or more diluent., wetting 

agents, and/or antistatic agents. 

9. A composition according to any one of claims 1 
to 8 wherein the biologically active substance is itetoprofen, 

10. A composition according to any one of claims 1 
15 to 8 wherein the biologically active substance is riodipine. 

11. A composition according to any one of claims 1 
to 8 wherein the biologically active substance is acebutolol 
hydrochloride. 

12. A composition according to claim 1 

20 substantially as described in any one of the foregoing 
Examples. 

13- Microparticles permitting a prolonged release 
of a biologically active substance which are produced by 
extrusion of a composition according to any one of claims 1 
25 to 12. 

14. A pharmaceutical capsule containing 
microparticles ss claimed in claim 13. 
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15. Th steps, features, compositions and 
compounds r t rred to or indicated in tho specification 
and/or claims f this application, individually or 
c 11 ctiv ly, and any and all; conbinati ns of any two 

o^r More of aaid steps or features. 

i 

*.**.., 

DATED thi« «U> 4«y of May, 1986. 

By itt Patent Attorney! 
DAVIBS « COItLXSON 
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